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ABSTRACT

The objectives of this study were to identify dietary patterns of Korean middle school students and to investigate the
characteristics of dietary intake of subjects with different dietary pattern. Three-day diet records were obtained from
163 male and 155 female 7th graders in Seoul, Korea. Food items from the diet records were aggregated into 22 food
groups before subjected to factor analysis. Four dietary patterns emerged from factor analysis with different factor score.
Cluster analysis using factor score classified subjects into three groups named ‘Traditional’ (n = 42), ‘Westernized’ (n =
135), and ‘Intermediate’ (n = 145). Major nutrient intake and dietary quality assessed by NAR (Nutrients Adequacy
Ratio), MAR (Mean Adequacy Ratio), DDS (Dietary Diversity Score), and DVS (Dietary Variety Score) of the three
groups were compared. Mean energy intakes of three groups were 1783, 1916, 1578 kcal in Traditional, Westernized,
and Intermediate diet group respectively. Differences in nutrient intake of the groups were significant in all nutrients
except vitamin B,. Percent energy from fat was significantly higher in Westernized and Intermediate diet group, and
cholesterol intake of Westernized diet group was higher than 300 mg. NARs of most nutrients were higher in Traditi-
onal and Westernized than Intermediate diet group except vitamin E. Traditional and Westernized diet groups had the
highest MAR of fourteen nutrients. DDS was the highest in Westernized and DVS was the highest in Traditional and
Westernized diet group. Traditional diet groups had 22% of energy consumption from breakfast, significantly higher
than other diet groups. In conclusion, these results suggest that Korean teenagers with Traditional diet pattern have
lower diet in % energy from fat, diversity of food and regularity of meals. Future studies need to focus on the rela-
tionship between dietary patterns and health status of Korean teenagers. (Korean J Nutrition 37(5): 373 ~384, 2004)
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Table 1. Food grouping used in the dietary pattern analysis

Food group Food items
Ceredls-rice Rice, black rice, brown rice, barley, prosomillet ,foxtail millet, job’s tears, sorghum
Ceredls-eastern Buckwheat noodie, ra myon, so myon, rice cakes, sugebi, jjolmyon, chinese noodle, wheat noodle,
udong. glutinous parched powder
Cereaqis-western Wheat flour, bread crumbs, frying powder, macaroni, spaghetti, breads, doughnuts, cereals, cakes
Snacks Rice cracker, snack cake, cookie, popcom
Pizza, Hamburger Pizza, hamburger, sandwich, hot dog, dumplings
Potatoes Potato, french fried potato, sweet potato starch vermicelli
Sweets Gum, honey, candy, chocolates, jelly, caramel, jam
Legumes Kidney bean, mungbean, black soybean, yellow soybean, soybean curd, soft soybean curd,
fried soybean curd, soybean milk, green peas, small red bean
Seeds and nuts Acron starch jelly, peanuts, chestnuts, aimonds, gingko nuts, pine nuts, walnuts, sesame
Vegetables Vegetables, mushrooms
Kimchi Kimchi- korean cabbage, seasoned cubed radish roots, na bak, dong chi mi, yl mu, smalt radish,
korean cabbage non red pepper
Fruits Citrus fruit, strawberry, melon, banana, pear, peach, water melon, orange, muskmelon, kiwi, grape
Fruit juices Juice-citrus fruit, mango, peach. orange, plum, grape
Red meats Beef ribs, beef loin, beef tender loin, beef brisket, pork belly, beef small intestine, beef blood,
pork feet, pork ribs
Processed meats Ham, sausage, meat ball, seasoned pork rolls, grilled beef with vegetable frozen, bacon,
canned jangjorim, fried beef with sweet and sour sauce
Poultry Chicken, fried chicken, chicken nugget, duck meat
Eggs Egg. cooked egg. fried egg. quail’'s egg
Fishes seashells Mackerel, pacific saury, bastard halibut, flat fish, canned tuna, anchovy, alaska poliack,
spanish mackerel, fried fish, fish paste, oyster, clam, whip-am octopus, shrimp, common squid, cra
Seaweeds Laver, sea tangle, sea mustard, sea lettuce
Milk and dairy products  Milk, recombined milk, sherbet, ice cream, liquid yoghurt, curd yoghurt, cheese, milk shake
Beverages Coffee, orange soda, cream soda, cola, soda, green teq, citron teq, black teq, ice tea
Sauce Mayonnaise, ketchup, pepper paste with vinegar, mustard, horseradish, mustard sauce.

pork cutlet seasoned, seasoned chicken sauce, tcha jang. curry sauce, worcester sauce
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Table 2. Factor loading matrix for the major factor

Food Group Factor 1 Factor2 Factor 3 Factord
Ceredls-rice 071517

Cereals-eastern 0.4250 0.2826

Cereals-western —0.2050 0.2635 0.6181
Sweets 0.3879 0.4615

Legumes 0.6589

Seeds and Nuts 0.3896 0.2965 —-0.3430
Vegetables 0.5880 0.5360
Kimchi 0.4853 -0.2377 0.3082
Fishes and Seashells 0.5664 0.2612 0.2810
Snacks 0.6027

Pizza and Hamburger 0.2767

Fruits 0.4351 0.3129

Fruit juice 0.2355 0.3485

Red meat 0.3207 0.6023
Potatoes 0.5008 0.2927
Seaweeds -0.3472 0.2674
Eggs 0.7359
Processed meat -0.2315

Poultry 0.3963

Milk and Dairy products 0.6385

Beverages 0.5171

Sauce -0.2317 0.6450 0.2974
Eigenvalue 2.49 1.87 1.65 2.21
Characteristic of Factor Korean Western Modified Korean Modified Western

T Absolute value <0.20 were not listed in the table for simplicity
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Table 3. Classification of subjects by cluster analysis using factor score and characteristics of groups

Cluster 1 Cluster 2 Cluster 3
Factor 1*" 1.75 + 0.90* -0.17 = 0.81° —-0.34 + 0.60°
Factor 2* -0.33 +0.92° 0.70 + 1.00° ~-0.53 + 0.56°
Factor 3* -0.20 + 1.04° 051 + 1.09° ~0.41 + 0.65°
Factor 4** -0.54 + 0.90° 0.24 + 1.04° -0.10 + 0.90°
Male (%) ***¥ 47.6 35.1 66.9
Height (cm) 1595 + 6.9% 1590+ 59 1590+ 59
Weight (kg) 532+ 119 52.3 +10.1 53.28 + 10.3
Body mass index (kg/m?) 208+ 3.8 206 + 3.1 213+ 36
Female (%) 52.4 64.9 33.1
Height (cm) 1548 £ 54 1569 + 5.8 1548 + 49
Weight (kg)* 473+ 93® 490+ 81° 445+ 7.2°
Body mass index (kg/m?) 196+ 3.3 199+ 30 185+ 27

Name of cluster

Traditional diet group (n = 42) Westernized diet group (n=131) Intermediate diet group (n=145)

Mean values were significantly different by Generalized Linear Model (x: p <0.05, =+ p <0.01), abcGroups with different letters in
the same row were significantly different by the Duncan’s multiple range test at @ =0.05.

?Mean + SD

¥Gender distributions were significantly different by group using x >-test (xxx: p<0.001).
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Table 4. Major food items according to the frequency of consumption

Traditional diet group (n=42)

Westernized diet group (n=131)

Intermediate diet group (n=145)

Food

Rank % Rank % Rank %
Rice 1 84.39 1 65.39 1 69.89
Kimchi 2 47.62 2 28.16 2 35.63
Egg 4 20.63 3 27.82 3 21.07
Pork 12 12.43 4 19.51 4 13.49
Laver 6 16.4 10 9.5 5 12.95
Milk 14 10.85 5 14.93 8 8.2
Soybean curd 5 18.25 8 9.84 6 9.96
Potato 1 13.23 6 12.98 9 7.97
Green pepper 16.93 9 9.75 7 9.2
Pumpkin 9 14.02 7 1.7 10 7.51
Ham 21 7.14 N 9.08 13 6.97
Cucumber 20 7.67 14 7.55 12 7.05
Beef 18 7.67 15 7.21 11 7.2
Soybeaon 3 24.87 20 4.66 32 3.14
Radish 26 6.08 16 6.7 14 6.36
Sherbet 27 5.56 12 8.91 27 3.37
Soybean sprout 25 6.61 19 4.92 15 5.36
Barley 8 15.08 24 424 30 33
Water melon 23 6.88 13 7.72 45 1.92
Spinach 35 433 18 492 17 5.21
Other items Brown rice (10) 13.49 Fish paste (19) ' 5 Danmuii (18) 5.29
Appeared Rice,btack (13) 11.9 Griled beef (19) 4.98
Intop 20 Miltet (15) 10.05 Tuna (20) 4.29
In each group Job's tears (16) 8.73
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Table 5. Comparison of DVS (Dietary Variety Score) and DDS (Dietary Diversity Score)

Traditional diet group (n=42)

Westernized diet group (n=131)

Intermediate diet group (n=145)

DvS**" T 26.07 + 4.41°
DDG***? 3.73 £ 0.77°

24,58 + 4.93°
3.95 = 0.86°

19.82 + 4.86°
3.47 £ 0.72°

"DVS (dietary variety score) : fotal number of foods consumed.

?DDS (dietary diversity score) counts the number of food groups consumed grain, meat, dairy, vegetable and fruit. Maximum score

is 5, 1 point is counted for each food group consumed.

Mean values were significantly different by Generalized Linear Model (*x+: p <0.001), a,b,c Groups with different letters in the
same row were significantly different by the Duncan’s multiple range test at « = 0.05.

Table 6. Proportion of days not consuming each DDS (Dietary Diversity Score) group

Omitted food group Trc:difizn::ldczii*e?3 )group Wesfe(r:iie% ?Le;)group Inferm(endizolfisd*i‘es’r)group
Grain o(o” 1(03) 0(O

Meat 1(08) 11 (28) 12 ( 2.8)
Vegetable**? 5( 4.0 52 (13.2) 42 (9.7

Fruit** 86 (68.3) 228 (88.0) 373 (85.8)

Milk & Dairy*** 67 (53.2) 122 (31.0) 239 (54.9)

"Days of medls not consuming each group for 3 days (% of total in group)
?Groups were significantly different by x *-test (x+: p<0.01, =++: p<0.001)
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Table 7. Mean daily nutrient intake of the three groups

Mean + SD
Nutrient Traditional diet group Westernized diet group Intermediate diet group
(n=42) (n=131) (n =145)
Energy (kcal)***' 1783 + 4671° 1916 + 480° 1578 + 368°
(% RDA) (80.82) (88.06) (69.78)
Protein (g)*** 69.86 + 20.83° 69.27 + 20.61° 60.86 + 9.19°
(% RDA) (121.53) (119.37) (105.29)
Fat (g)*** 5351 + 21.95° 63.58 + 23.33° 51.77 + 18.64°
Carbohydrate (g)*** 249.46 = 56.17° 262.37 = 66.30° 211.18 + 46.93°
Calcium (mg)*** 414 + 164° 446 + 204° 304 + 122°
(% RDA) G1.1D (64.74) (37.39)
Phosphorous (mg) *** 976 + 274° 045 + 269° 780 = 211°
(% RDA) (120.35) (116.00) (95.74)
Iron (mg) *** 10.10 + 3.28° 9.89 + 3.44° 7.79 + 2.33°
(% RDA) 710 (66.66) (66.99)
Vitamin A (g R.E.)*** 510 = 227° 557 + 289° 419 + 249°
(% RDA) (82.15) (88.97) (67.28)
Sodium (mg)** 3361 + 1138® 3463 £ 161° 3095 + 1027°
Vitamin B, (mg) 1.23 = 0.49 120 £ 0.44 1.09 = 0.44
(% RDA) (113.51) 111.70) (98.93)
Vitamin B, (mg) *** 0.98 + 0.35° 1.04 £ 0.33° 0.87 + 0.26°
(% RDA) (113.51) (11.70) (98.93)
Niacin (mg)** 15.58 + 5.46° 16.85 + 5,65° 13.71 + 4.68°
(% RDA) (109.12) (110.19) (93.56)
Vitamin C (mg) *** 49.44 + 26.01° 57.27 = 31.46° 37.96 + 22.77°
(% RDA) (70.63) (81.81) (54.23)
Zinc (ug)** 8.22 + 2.70° 831 = 2,70° 716 + 2.25°
(% RDA) (756.27) (77.52) (63.46)
Vitamin Bs (mg) *** 1.99 + 0.74° 2.03 £ 0.80° 1.62 + 0.63°
(% RDA) (171.20) (173.89) (139.81)
Folate (ug)*** 184 + 60.9° 171 £ 66.0° 136 + 48.4°
(% RDA) (87.62) (80.32) (64.72)
Vitamin E (mg « -TE) *** 12.36 £ 5.21° 16.42 £ 7.63° 13.03 + 5.88°
(% RDA) (147.34) (193.65) (1563.95)
Cholesterol (mg) *** 297 + 143° 352 + 179° 269 + 27°
(mg /1000 kcal) 164 = 61 182 £ 79 172 + 77
% Energy
Carbohydrate (%) *** 57.50 + 6.28° 55.64 + 6.90® 55.00 + 7.12°
Protein (%) *** 15.83 + 2.03° 14.57 £ 2.43° 15.60 = 2.85°
Fat (%)*** 26.68 + 5.42° 29.79 + 5,79° 2041 +592°

TMean values were significantly different by Generalized Linear Model (*: p <0.05, *+: p <0.01, *++: p < 0.001), ebecGroups with
different lefters in the same row were significantly different by the Duncan’s muttiple range test at @ =0.05
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Table 8. Nutrient intake of groups as nutrient adequacy ratic (NAR) and mean adequacy ratio (MAR) Mean *+ SD
Nutrient Traditional diet group (n=42) Westernized diet group (n=131) Intermediate diet group (n =145)

Energy (kcal)**** 078 +0.13° 0.84 +0.14° 0.69 + 0.16°

Protein (g)** 096 + 0.09° 094 +0.11° 090 + 0.15°

Caicium (mg)*** 0.51 £ 0.20° 054 +021° 0.37 + 0.15°

Phosphorous (mg)*** 0.96 + 0.08° 0.95 + 0.10° 0.87 £ 0.15°

Iron (mg)*** 0.69 = 0.19° 0.65 + 0.20° 0.57 + 0.19°

Vitamin A (zg RE.)™* 0.74 £ 0.22° 0.77 + 0.23° 0.62 + 0.23°

Vitamin B, (mg)** 091 £0.13° 091 = 0.13° 0.84 + 0.19°

Vitamin B, (mg) 072 £ 0.17%° 076 £ 0.17° 0.67 + 0.21°

Niacin (mg)** 091 £0.13° 0.90 +0.15° 0.83 + 0.19°

Vitamin C (mg) *** 0.65 £ 0.25° 0.71 + 0.25° 0.52 + 0.25°

Zinc (ug)*** 0.73 £ 0.19° 0.75 + 0.18° 0.63 +0.18°

Vitamin B, (mg)*** 1.00 = 0.02° 0.99 + 0.05° 095 + 0.11°

Folate (ug)*** 0.82 £ 0.17° 0.75 + 0.20° 0.63 + 0.20°

Vitamin E (mg « -TE) 0.97 = 0.08 0.97 £ 0.12 095 +0.13

MAR*** 0.81 = 0.09° 0.82 + 0.10° 072 £ 0.11°

TMean values were significantly different by Generalized Linear Model (x+: p <0.01, ==: p <0.001), eb<Groups with different letters
in the same row were significantly different by the Duncan’s multiple range test at @ =0.05.
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Table 9. Percentage of energy intake from meal time and skipping by meal time

Traditional diet group (n=42)  Westernized diet group (n=131) Intermediate diet group (n = 145)

% Energy” (Mean =+ SD)
Breakfast*** 218 = 6.30° 16.6 £ 7.40° 191 = 941°
Lunch* 31.1 £10.0° 316+ 8.82% 347 £104°
Dinner* 209 £ 9.14% 273+ 8.65° 31.7 £ 10.4°
Snack* 171 11.4° 25.5 £ 12.4° 146 £11.3°
Skipping No. of skipped meal (% skipped meals)
Total 22 (17.5) 108 (27.5) 153 (35.2)
Breokfast*” 8 ( 6.35) 69 (17.56) 89 (20.46)
Lunch 7 ( 5.56) 16 ( 3.82) 26 ( 5.98)
Dinner 8 ( 6.35) 34 ( 8.65) 51 (11.72)

"Mean values were significantly different by Generalized Linear Model (*: p <005, #x: p <0.01, *xx: p <0.001), ab<cGroups with

different letters in the same row were significantly different by the Duncan’s multiple range test of « = 0.05.

2Groups were significantly different by y -fest (x: p<0.05)

®Number of meai skipped to total medls from 3-day records (% of skipped meals)
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